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* NOTICES * TP oVcm^W 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the structure which accumulated the 1st layer (6a) and the 2nd layer (7a). The 1st layer 
of the above It consists of the alloy or compound containing the element of 2 A group or 3 A group, or 
the element of one [ at least ] group of 2A group and the 3 A groups. And body center cube grillage 
construction is included at least partially. The 2nd layer of the above is a charge of hydrogen-absorption 
plywood which consists of the alloy or compound containing the element of at least one sort of groups 
of one element in 6 A group, 7A group, and 8A group or 6A group, 7A group, and the 8 A groups. 
[Claim 2] The charge of hydrogen-absorption plywood according to claim 1 on which the laminating 
period containing the above 1 st and the 2nd layer is accumulated repeatedly. 

[Claim 3] The 2nd layer of the above is a charge of hydrogen-absorption plywood according to claim 1 
which consists of material with a larger bulk-modulus than the 1st layer of the above. 
[Claim 4] The charge of hydrogen-absorption plywood according to claim 1 which the lattice strain has 
produced in the aforementioned charge of plywood. 

[Claim 5] The charge of hydrogen-absorption plywood according to claim 1 by which Mg which is 2 A 
group as a main element is contained in the 1st layer of the above. 

[Claim 6] The charge of hydrogen-absorption plywood according to claim 1 by which Fe which is 8 A 
group as a main element is contained in the 2nd layer of the above. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field More specifically, this invention relates to the charge of hydrogen-absorption plywood 
excellent in hydrogen-absorption capacity about the charge of hydrogen-absorption plywood. 
Background technology Material research / development of a hydrogen storing metal alloy have been 
actively performed as material, such as a medium for hydrogen storage / transportation, energy 
conversion, and hydrogen gas separation, refining, as the interest about a hydrogen energy system 
increases in recent years. The most important property as a hydrogen storing metal alloy is excelling in 
hydrogen-absorption capacity. In the conventional material, the atomic ratio (H/M) of an occlusion 
hydrogen and a metal is H/M=1.50 in H/M=1.33 and ZrV2 with H/M=1.00 and Mg2nickel LaNiS and 
CaNi5. 

If a hydrogen absorption-discharge cycle is repeated when hydrogen-absorption material is massive 
(bulk), this hydrogen-absorption material will carry out pulverization. This pulverization has been a 
serious obstacle to the utilization as a hydrogen-absorption material. For this reason, although the thin- 
film-ized attempt which cannot carry out pulverization of the hydrogen-absorption material easily was 
made, there was a fault which becomes less than a sample with the massive amount of absorption 
hydrogen. Furthermore, when using hydrogen-absorption material for the electrode material of a nickel 
hydrogen rechargeable battery etc., developing the material beyond H/M=1.50 as a standard of the 
amount of absorption hydrogen is expected. 

Then, the technical indication which aims at improvement in hydrogen-absorption capacity by the 
laminated structure of Ti (4 A group metal, an alloy, compound) which takes hep structure, and Cr (the 
metal of 6 A group, 7A group, and 8 A group, an alloy, compound) which takes bec structure to solve 
these technical problems was made (JP,9-59001,A). According to the material which has this laminated 
structure, it becomes possible to heighten hydrogen-absorption capacity by leaps and bounds. 
It is easy to make H/M or more into 1 .5 according to the above-mentioned charge of plywood, and if 
conditions are good, it is also possible to make H/M about into 3.0. However, in using the above- 
mentioned element, there is the following trouble. 

1) A comparatively expensive metal will be used. Although Ti is used comparatively generally, when 
there are restrictions on resources and it uses it for the use of a cell etc., it becomes expensive. That is, it 
is hard to use it in large quantities industrially. 

2) A weight becomes heavy. When using it for the purposes, such as portable, it is heavy, a bird clapper 
is remarkable, and a weight is disadvantageous. 

Then, the purpose of this invention can attain lightweight-ization and is to offer the charge of hydrogen- 
absorption plywood which made high H/M which can be mass-produced industrially. 
Indication of invention The charge of hydrogen-absorption plywood of this invention It has the structure 
which accumulated the 1st and 2nd layers, the 1st layer It consists of the alloy or compound containing 
the element of 2 A group or 3 A group, or the element of one [ at least ] group of 2 A group and the 3 A 
groups. And the 2nd layer consists of the alloy or compound containing the element of at least one sort 
of groups of one element in 6 A group, 7 A group, and 8 A group or 6A group, 7 A group, and the 8 A 
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groups including body center cube grillage construction at least partially. 

This invention persons could get the laminated structure which is equal to use as an industrial material 
when the laminating of the layer which has the element of 2 A group and 3 A group, and the layer which 
has the element of 6A, 7 A, and 8A group is carried out, and this laminated structure is lightweight and 
checked excelling in hydrogen-absorption capacity for the first time. In the above-mentioned charge of 
plywood, as compared with the charge of hydrogen-absorption plywood of a publication, large 
lightweight-ization can be realized to above-mentioned JP,9-59001,A, and a lightweight thing becomes 
possible [ considering as a thing very suitable as a primary member of equipment aiming at the use 
which occupies big specific gravity ] together with things abundant in resources. That is, it can consider 
as a thing very suitable as a small hydrogen source of supply installed in indoor and the outdoors, such 
as a source of hydrogen in which the hydrogen source of supply, carrying, or movement for [ using 
hydrogen ] fuel cells is possible or a home, and a place of business, consequently the use as the safe 
power supply using hydrogen or a heat source is attained. 

Although 2A group element or 3 A group element contained in the 1st layer of this laminated structure 
generally takes hexagonal-closest-packing (hep) structure under an ordinary temperature ordinary 
pressure, in the above-mentioned laminated structure, bec structure is included partially at least. The 
reason the hydrogen-absorption capacity of the 1st layer including bec structure becomes high is 
considered as follows. Although it differs from the conventional view, when changing the 1st layer to 
the crystal of the bec structure containing of one [ at least ] group's of 2A group and 3 A group's element, 
as shown in drawing 4 A - drawin g 6 B, the position between grids which a hydrogen atom can occupy 
increases a maximum of nine per atom of 2 A group or 3A ******. Moreover, since the interatomic 
distance of the 1st layer is controllable by changing the 2nd interatomic distance and composition 
element of a layer, it becomes possible to change the bonding strength of 2 A group or 3 A ******, and 
hydrogen, and the size of the hydrogen atom itself. This is enabled to adjust the traverse speed inside the 
crystal of hydrogen, move capacity, and the bonding strength committed to a hydrogen atom inside a 
crystal, and the number of hydrogen atoms in which the occlusion per composition atom of the 1st layer 
is possible can be increased by a maximum of nine pieces. Furthermore, since move diffusion of 
hydrogen is controllable, it becomes possible to invent 100 degrees C or less of material which can carry 
out easily occlusion of hydrogen 80 degrees C or less, and discharge preferably. 

at the charge of hydrogen-absorption plywood of the above-mentioned this invention, it writes in such 
multilayer composition and the hydrogen-absorption capacity which was markedly alike and was 
excellent is acquired as compared with the hydrogen-absorption material which consists of the 
conventional bulk 

The charge of hydrogen- absorption plywood of this invention is obtained by accumulating two sorts of 
matter which is different on a substrate using the PVD (physical vapor deposition) methods, such as a 
vacuum deposition method, the ion plating method, and the sputtering method, a gaseous-phase method 
like the CVD (chemical vacuum deposition) methods, such as a plasma CVD method, etc. When a 
physical vapor deposition and a chemical vacuum deposition are carried out in the atmosphere in which 
the hydrogen gas of a high grade exists in addition to the method shown previously, the bond distance 
between atoms increases compared with the case where hydrogen does not exist, and the occlusion 
capacity of hydrogen increases it. As a pressure of hydrogen gas, it is good preferably to carry [ with an 
atmospheric pressure of 1 or less ] out in the reduced pressure hydrogen atmosphere of 0.1 or less 
atmospheric pressure. Although the influence of hydrogen gas is not clear, incorporation of a hydrogen 
atom arises simultaneously with formation of a laminated structure, and it thinks because the bond 
distance between the metal atoms by incorporation of a hydrogen atom is automatically controlled by 
the interval desirable for receipts and payments of hydrogen. 

Furthermore, possibility that the laminating period which consists of the 1st layer and 2nd layer is small, 
and change of the electronic structure by an increase (increase in the number of interfaces) or interface 
atom of an interface increasing etc. is participating in the increase in hydrogen storage capacity by the 
bird clapper is also considered. So, in the desirable mode of this invention, the laminating period which 
consists of the 1st and 2nd layers is accumulated repeatedly. 
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* Thus, by repeating and accumulating a laminated structure, hydrogen-absorption capacity can be 

heightened further. 

Moreover, the 2nd layer consists of material with a larger bulk-modulus than the 1st layer in the 
desirable mode of this invention. 

It has bcc structure under ordinary temperature and an ordinary pressure, and becomes easy to produce 
bcc structure in the 1 st layer by carrying out the laminating of 6 A and 7 A which are size, the layer 
containing 8A group element, and the layer containing 2A group and 3A group element rather than the 
layer in which a bulk-modulus contains 2A group or 3A group element. Namely, the metal which 
constitutes the 1st layer which takes hep structure from under an ordinary temperature ordinary pressure 
receives the elastic deformation which originates in a bulk-modulus with the 2nd high layer in an 
interface with the 2nd layer, and it becomes easy to carry out phase transition to bcc structure in the 
interior of the interface and the 1st layer. 

Moreover, in the above-mentioned charge of hydrogen-absorption plywood, it is desirable for the lattice 
strain to have arisen in the charge of plywood. 

When the lattice strain has arisen in the charge of plywood, it becomes easy to produce bcc structure 
especially in an interface in the 1st layer. Consequently, it becomes possible to raise hydrogen- 
absorption capacity. 

In the above-mentioned charge of hydrogen-absorption plywood, Mg which is 2A group as a mam 
element is contained in the 1st layer still more desirably. 

Specific gravity of Mg is small, is very convenient to lightweight-izing, it is abundant in resources 
moreover, and fits industrial mass production method. Therefore, after maintaining high hydrogen- 
absorption capacity, a lightweight thing becomes possible [ applying to an important use in large 
quantities ]. 

Moreover, in the above-mentioned charge of hydrogen- absorption plywood, Fe which is 8 A group as a 
main element is contained in the 2nd layer very desirably. 

As a cheap industrial material, otherwise Fe was not extracted and it has come out of it. Since the charge 
of hydrogen-absorption plywood which used this Fe is cheap and it can mass-produce, it can consider as 
a thing very suitable as a small hydrogen source of supply installed in indoor and the outdoors, such as a 
source of hydrogen in which the hydrogen source of supply, carrying, or movement for [ using the 
electrode material or hydrogen for nickel hydrogen rechargeable batteries ] fuel cells is possible or a 
home, and a place of business. Consequently, it becomes possible to serve as a new energy source 
replaced with petrifaction fuel. Since it has economical efficiency by combining with the multilayer 
material which contains Mg in the 1st layer as a main element especially as it is lightweight, it is very 

desirable. . . . 

The best gestalt for inventing Next, the laminated structure by the ion plating method is explained as one 

example of this invention. Cr of 6 A group element or nickel of 8 A group element was used as an 

element which constitutes the 2nd layer using either Be, Mg, Ba and calcium which are 2A group 

element as a metallic element which constitutes the 1st layer, or Y, La(s) and Yb which are 3 A group 

element. 

The cascade screen of the 1st layer and the 2nd layer was formed by the ion plating method using 
vacuum arc discharge. In this case, Cr or nickel which constitutes the 2nd layer has the larger bulk- 
modulus than what consists of the above-mentioned element which constitutes the 1st layer. The 
concrete method of producing this multilayer is explained using drawing! . 

Drawing 1 is the external view showing the composition of membrane formation equipment. With 
referenced drawing 1 , the cathode evaporation material (evaporation sources 6 and 7) of the element 
which constitutes the 1st layer and the 2nd layer in a vacuum housing 1 is arranged, and a substrate 4 is 
attached on the substrate electrode holder 3 installed in the rotary table 5. This substrate 4 consists of 
silicon. After fully carrying out evacuation, when the element which constitutes the 1 st layer when the 
evaporation-source 6 side of the 1st layer is turned to by rotating a rotary table 5 turns to the 
evaporation-source 7 side of the 2nd layer, evaporating a cathode evaporation material by arc discharge 
in a vacuum or argon gas atmosphere, the element which constitutes the 2nd layer is formed 
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respectively. 

Each thickness (laminating period) of the 1st layer and the 2nd layer was performed by controlling the 
rotational frequency of a rotary table 5. Moreover, the example of typical production conditions is as 
being shown in the following table 1 among production of the laminated structure using various kinds of 
elements. 

mi 





80A 




-50V 


T—^%M^ 2 J§) 


80A 


mm 


Si 


f&mBEt) (Torr) 


SO. OlmTorr 




l-30rpm 



From the above-mentioned table 1, in the example of representation, the arc current of the evaporation 
source 6 of the 1st layer and the evaporation source 7 of the 2nd layer set 80A and the membrane 
formation pressure to 0.01 or less mTorrs respectively, set substrate bias to -50V, and set the table 
rotational frequency to 1 - 30rpm. 

Thus, the cross section of the cascade screen of the 1st layer and the 2nd layer which were obtained is 
shown in drawin g 2 . 

With reference to drawin g 2 , for example, Be layer 6a and Cr layer 7a are repeatedly accumulated on 
the substrate 4 which consists of silicon one by one, and the cascade screen 10 is constituted, the 
drawing 2 ****-- T expresses the thickness (nm) of a laminating period 

Hydrogen-absorption processing was performed to the above-mentioned cascade screen by the 
electrolysis charging method. The equipment which performs this hydrogen-absorption processing is 
shown in drawing 3 . 

In performing hydrogen absorption with reference to drawing 3 , the sample 10 shown in drawing 2 was 
dipped in 0.1 M-NaOH solution, and the Pt counter electrode 12 was dipped in 0.5 M-K2S04 solution. 
In this sample 10, positive current was respectively passed for negative current predetermined time by 
the constant current power supply 1 1 again at the Pt counter electrode 12. ADVANTEST TR6120A was 
used for this low-current power supply 1 1 . In addition, current value set to 10mA fundamentally, and set 
up time to pass current in 1 hour. (Current A) x time (s) was equivalent to quantity of electricity, and 
calculated the yield of the hydrogen by electrolysis using this value (Faraday's law). This hydrogen 
charge condition presupposed that it is common to all the charges of plywood. Measurement of 
hydrogen by which occlusion was carried out was carried out by Horiba EMGA621 . This equipment can 
analyze analysis of the absolute magnitude of hydrogen, or temperature up analysis. 
It gave the examples 1-16 of this invention and the examples 25-30 of comparison which show the 
above-mentioned hydrogen-absorption processing in the following table 2. The result is shown in Table 
2. 
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In addition, respectively, as two kinds, 5nm and 50nm, the examples 1-16 of this invention limited the 
element of the 2nd layer to Cr (6A group) or nickel (8A group), and changed the laminating period (T of 
drawing 2 ) to either Be, Mg, Ba and calcium which are 2A group element about the element of the 1st 
layer, or Y, La(s) and Yb which are 3 A group element. Moreover, the bulk material (monolayer 
structure) of BeNi5, MgNi5, CaNi5, LaNi5, BeCr5, and LaCr5 was used for the examples 25-30 of 
comparison. Moreover, the existence of the diffraction peak by the X diffraction of the bcc structure 
reason from the 1st layer is also collectively shown in the following table 2. 
In addition, hydrogen storage capacity was specifically calculated by the following methods. 
The temperature up of the film (or cascade screen) is carried out first, and the fixed quantity of the 
hydrogen which came out of the film is carried out by gas analysis. The film from which hydrogen 
escaped succeedingly is melted from an acid, and the fixed quantity of the film atom is carried out by the 
chemical analysis. H/M is calculated from these both result. Here, in Table 2, the lattice strain compared 
the lattice constant of bcc structure and the lattice constant of the bcc structure of the 2nd layer which 
were produced in the 1st layer, and judged the existence of a lattice strain. When this lattice strain exists, 
the 1st layer receives elastic deformation in the interface with the metal which constitutes the 2nd layer 
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which has a high bulk-modulus, and coercion is exerted so that bcc structure may be taken, 
by carrying out the laminating of the combination of the above-mentioned element from the result of 
Table 2 shows boiling the charge of plywood concerning this invention markedly from the conventional 
bulk material, and having high hydrogen-absorption capacity Furthermore, the charge of plywood of this 
invention is understood that cannot ask bulk material and the charge of plywood, but it can mass- 
produce industrially more nearly lightweight than what conventional hydrogen-absorption material. 
Therefore, it should be extremely suitable as a small hydrogen source of supply installed in indoor and 
the outdoors, such as a source of hydrogen in which the hydrogen source of supply using hydrogen of a 
fuel cell, carrying, or movement is possible or a home, and a place of business, and the use as the safe 
power supply using hydrogen or a heat source is attained. 

Next, the element which constitutes the 1st layer was limited to Mg or calcium, and it examined also 
with the charge of plywood which changed the element which constitutes the 2nd layer to Mo, Mn, Fe, 
or W. That is, samples 51-58 were created by the same producing method as the case of Table 2, 
occlusion of the hydrogen was carried out by the hydrogen-absorption method shown in drawing 3 , and 
hydrogen storage capacity was investigated. The result is shown in Table 3. 

It turns out that it is possible to use the layer containing calcium (2A group) or Mg (2A group) which 
can realize lightweight-ization larger than the result of Table 3 as the 1st layer. And calcium or Mg is 
abundant in resources, and can be mass-produced industrially. If the laminating of the layer containing 
calcium or Mg and the layer which consists of a metal of the element of 6A, 7A, or 8A group is carried 
out as hydrogen-absorption capacity as shown in Table 3, it turns out that the hydrogen-absorption 
capacity which was very excellent is acquired. Per all samples of Table 3, H/M is two or more, is over 
1.50 needed for the electrode for nickel hydrogen rechargeable batteries greatly, and combines 
lightweight-izing and economical efficiency. It became possible [ realizing the electrode material for 
nickel hydrogen rechargeable batteries which can be supplied cheaply and in large quantities for an 
important use ] from these results for there to be lightweight-ization. 
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In addition, it can guess easily that the same effect is expectable with not only a thing but the compound 
and alloy with which the charge of plywood consists of a single element. However, as for the result of 
above-mentioned Table 2 and 3, carrying out the laminating of the layer containing the element of 2 A 
group or 3A group and the layer containing the element of 6A, 7A, and 8A group also shows that the 
hydrogen-absorption capacity superior to the conventional material is acquired. 

The charge of hydrogen-absorption plywood concerning this invention has the structure which carried 
out the laminating of two or more sorts of different matter, it is the matter with which one sort of the 
layers contain the element of 2 A group or 3 A group, and the layer of another side is the layer from the 
matter of 6 A, 7 A, and the 8 A groups which contains one of elements at least at least, including bcc 
structure partially. After securing high hydrogen-absorption capacity by using this charge of hydrogen- 
absorption plywood,-izing can be carried out [ lightweight ] more sharply than the conventional 
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hydrogen-absorption material, and industrial production can be carried out in large quantities. 
Furthermore, the charge of hydrogen-absorption plywood of this invention can be made very suitable as 
a small hydrogen source of supply installed in indoor and the outdoors, such as a source of hydrogen in 
which the hydrogen source of supply, carrying, or movement for [ using hydrogen ] fuel cells is possible 
or a home, and a place of business, including a high sensitivity hydrogen sensor, and the use of it as the 
safe power supply using hydrogen or a heat source is attained. 

The example indicated this time is [ no ] instantiation at points, and restrictive. The range of this 
invention is not the above-mentioned explanation, is shown by the claim, and includes a claim, an equal 
meaning, and all change in within the limits. 
[Brief Description of the Drawings] 

Drawing 1 is the external view showing the process of membrane formation equipment. 

Drawing 2 is the cross section showing roughly the composition of the cascade screen in one example of 

this invention. 

Drawing 3 is the ** type view showing the composition of the equipment which realizes hydrogen- 
absorption processing. 

Drawing 4 A and 4B are drawings showing the position of the hydrogen atom in an fee lattice. Drawing 
4 A shows the position between octahedron grids (O site), and drawing 4 B is drawing showing the 
position between tetrahedron grids (T site). 

Drawing 5 A and 5B are drawings showing the position of the hydrogen atom in a bec grid. Drawing 5 
A shows the position between octahedron grids (O site), and drawing 5 B is drawing showing the 
position between tetrahedron grids (T site). 

Drawin g 6 A and 6B are drawings showing the position of the hydrogen atom in a hep grid. Drawing 6 
A shows the position between octahedron grids (O site), and drawing 6 B is drawing showing the 
position between tetrahedron grids (T site). 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/22/2003 



<19)H*B#?lFJf <J P) ?f & M # HP < a - 1 ) 



SSffB ¥j£l5*plfll4B (2003. 1.14) 



(11)BIS&K#^ 

WO 00/077266 
mmmzm b ¥^12^12^21 a (2000. 12. 20 



(51)Inta. T 
CO IB 
BO 1 J 
C23C 
HO 1M 



3/00 
20/02 

14/14 
4/38 
8/04 



F I 

CO IB 
BO 1 J 
C2 3C 
HO 1M 



3/00 
20/02 
14/14 
4/38 
8/04 



B 
B 

G 
A 
J 



(31) «5te*fcfe!B## 

(32) «5fcB 

(33) ffi5fctfc£^B 

(8i)it^B 

DE. DK, ES, 



4$K2001-503705( P2001 -503705) 
PCT/JP 0 0/0 3 7 0 9 
¥J£12^ 6 )! 7 B (2000. 6. 7) 
♦MFFll- 165890 
¥J£H*F 6)1 118(1999.6.11) 
B* (JP) 

EP (AT, BE. CH. CY, 
F I, FR, GB, GR, I E, I 



T, 

S 



LU. MC, NL, PT, SE), CA, JP, U 



(71) tasA &&m&im*&4s& 

*sm*ms*!%&k.msTm 5*33^ 
m&mm it— 

(72) 5E9i# HJ+ IE* 

&mm&fnvmBit.-TE 1 # 1 
wmmm nm mm 



as 



(54) B893©£») 
(57) [S«?J] 

**BX*Mtt» (10) tt. (6 a) £&2 

©Ji (7 a) ©SUgfcitSirU. Sgl©Jttt. 2Aj£*> 
Ktt3AlS=©7cS&. Sfctt2A;K£3Al£©4>ft< £ 
t>-#©5SS**^&&fcl'<»fc-&4*<k9&D> d>fc 
< tfeSS^WKbc c*lig£^*> SI2©JI«:. 6A& 
£ 7A»t8 AJ9t©l-P©7C*. *ttt6Aii7A» 




^SWOOO/077266 



[fll*^ 1 ] SB 1 (6 a) %>&TF%2V>m (7 a) £Jim*afc*ISi£W U 
£ 7 Amt 8 A 5 % (D'Ptz < £ 1 *I<Z>;&©7C*2:^tf b < 



f#SW000/077266 



mt<DW^it (H/M) LaNi 5> CaNi 5 T*H/M=1. 0 0, Mg 
2 NiT'H/M=l. 33, ZrV 2 TH/M=l. 5 0T*5. 

mit\z±%?3.mm\zu-?T^z> B z<Dtc&, 7^m^mm^wmi^\z<^nm 
itz, $t>\z. *mw.mm*~v>r)\'*m 2 xmmnmmtmtz z\zm v^* 

&\Z\$, @£ t UTH/M= 1. 5 0 £K±<DW®Zm5£-?Z> Z. 

fl^#3) bcciMt^Cr (6AI« 7 Ai£, 8Ai(D^l, ^ 

fc&m h<Dmmmm\z^^xy^mmmmti<D\^±^m^m<Dm^^ 
nrz (W9-5 9ooi^i) o z\<Dmmm7&*m-?z>ttn\z&n\ l z. m 
mmz*mwMmti*M&&zhtf'fii&ti-te2>° 
±$E(Dmmmmz^n^ h/m^i. 5sx±\zrz>z\i:\-£®%x$>K). 

i) ik®wmmt£&m$:m^z>z.£\z£iiZ> 0 t wtit^—^mzm^^nx^ 
0 T&fr*>, xm^{c^»^^fflU{c< v^„ 



t#SWO00/077266 



2) mmrf&<tiZo mftmm<D&mzmm-?z>mia\z\t. n^'K^ut 

1©I(1 2 AM* V<\$ 2 AmCDjtm, &tc\Z2Amt3Am<D : D-t><D'J>U< 

"Z>0)7tM> &tz\$6AM£7Amt8Am(D?*><D'Pti< tfelW© 
#fgf«£te> 2Ai, 3 A^tDTcSSr^-r^Pt, 6A, 7 A, 8 A^CDjC 

tev&xmwistzo ±.f£,<Dmmwm\z&^T\z. ±fab^4#^9-5 9001 

m. ^rc\^m^mmmm(Dm[H^mmzmm-r^^m<Dyi<.mm^m.tvx^tD 
sbTm^tz&vt't'&z.ttf-?:^. z\<d&^ 7km&m^fc&±t£nw>&fc\zm 

z\(Dmmm&<DWi 1 ©jitc^n^ 2 A-m7tm^fc\t 3 AmTtmn^w^zT 

Xte, -ASKt^*^* (hep) ±bE©«J1«jSIc:43V^t^ 
, tfeMWHb c cM&tf-a&tlZo b c c#|j££^trfg 1 (DMcDi^M 

©EfE^^iS < fc^SEfcte^© J: O \Z3%7L%nZ>* 

mi<DfS*2 Am&£&3 At&(£>4>&< £ *>-;$CD^<D7Elt£-a b c c^3t© 
Ifeihlz^tZ^T^Mt;, @4 A~@6 Blc^-TJ:^^, 7kmiC^£a63 ^ tA* 
T#£te^&Bte, 2 Ai££fcte 3 AMjtmoWi^- lmfotcK) 9 <@2;Tii 



( 5 ) 



*#f?W000/077266 



jars. sfc. $£2<Dm<Dm?mfcmtmf&7cm&&<t-2~&2>ztiz&?)?&i<D 

nf'toTff*LViWHtei!iWfc:lWII$n*fcs?).i:*^.e»n*. 

fcZh*mwmm<DMMzm^VT^z^m&>b%z.*>ti2> e *n$>%.. 
c: ©«fc -5 izfemmm&m 0 c <h \z «t 0 , £ 9 * 



&SWO00/O77266 



tfSct D &*T'&£ 6 A, 7 A, 8 A$57Cifi£-£tJJf 2A&, 3A^7C^=& 

stfU^M-r^t^D, mi ©B*fcb c cfliii^i;^>-r<7i^. -r 

fcfr^ SiB«ffiTThcpS!jS«:t5Sgl©JlS:«lriS-r*^R««> ^2®I 



&PIWO00/O77266 



KoviTi&irr*. % i omzm&tz&mTimt ut 2 abs7c*-t?&*b e , 

Mg, Ba, Ca, &±Z*3 Aj&7CiilT-$>3 Y, La, Yb©?l3©Vv<rn^£ 

mas i 2 ©ji&«iri6-r47c*©i»*3ii58W» mmm 

^y—Zf)V 5 £IeH63-fr* IttiD, mi ©«03H56aR 6 ffi£|6jv>fc£€?fc 

mi©^^^2©)i©^n^n©SJP («JiJ§e8!) tellies- 5 ©m&gfc 





80A 




-50Y 




80A 




Si 


d«ffi*CTorr) 


SO. OlmTorr 




l-30rpm 



±SB©£ 1 «fc 0 , ft*«fc*ViTtt, m 1 <BJH©£f6« 6 *«fc^5B 2 ©JfcD^ 
5B8K7 07-^t*B 1 &* 8 0 A. J5fclRJBE#£: 0 . 0 IraTo r rPiTtU S 
^;H7XS- 5 OVtU, 5^— ^;H3<ESt£ 1 ~ 3 0 r pmibfco 

o 

0 2€:#fiftbT, ->U:i>J:9fe*&«4±K:, MBeI6atCrI7 



( 8 ) &SWO00/077266 

5|lJiJl#itf>J##- (nm) 

03*»bT. **!KJR£fT&"3fc*fcoT, B2fcSttt»l OSO. 1 
M-NaOHiliHIU AOPt»il2S0. 5M-K 2 S0 4 »«t«b 

UTR6 i 2 OmAiU *«Efci«-r 

*m*ii*MfcKJ£i'fc. ««e (a) x«fm (s) su -oia^ 

ISEMGA6 2 ITilLfc. C®Sflitt**0*6^*«>^*f tM^«T©Vi 
±BEO**!RjK«ia*» EiUF<D3S 2 fc^-r*589J0l 1-16 tJt«« 2 5-3 



*&f?WO00/077266 



m2 





r J 'I I 


(nm) 


AJN xTx ^A. /Pi** *&. 

(H/M) 


bee SSier^Trc^"" 
XRD fcT— ^ 






1 


Be/Cr 


5 


2 0 








9 


Be/Ni 


5 


2 5 








0 


Mjz/Ni 

wig, f » " a 


5 


2 ^ 










Mc/Cr 


5 










c 
o 


Ba/Ni 


5 


2 0 








Pi 

D 


Ba/Cr 




2 5 






-** 


7 
1 


Y/Ni 
I/in 




^ 0 


it 






Q 

o 


Y/Cr 


5 


3 0 








n 

y 


La/Ni 


«j 


r ^ 0 




*r 


#J 


i <\ 


! a/Pr 








;£r 




1 1 


Yh/Wi 
ID/ 1 » 1 


U 


9 ^ 




*n 




12 


YK /r-r 




9 


-*r 1 


■±? 




lo 


wi/ in l 


c 


D 








14 


Pa /W i 


du 


1. 0 








15 


Pa /Pr 


t; 
u 


9 *\ 








16 


Ca/Cr 


50 


1.5 








25 


BeNi 5 




1.0 






it 
w 


26 


MgNi 5 




1.5 






27 


CaNi 5 




1.0 






28 


LaNi 5 




1.0 






29 


BeCr 5 




1.0 








30 


LaCr 5 




0.5 







ft^f-S : bec XRD C0t e -^ «£ »7»^»Sr#aib» Cr ^fcfi Ni <D& 



tZ&s *5S99Wl-16.tt, (02©T) &5nm^50n 

m©2am<tLT, ft2<Z>m<D7tm*C-T (6Ai) ifcUN I (8Ai) tCPE 
^IT, ^ 1 ©I©7ci5; 2 AMiT$?»B e , Mg, Ba, Ca, 
A^7c*Tab^)Y> La, Yb©p-&©V>WllMStfc. ^^c, JtRfcl 2 
5~30(C«, BeNi 5 , MgNi 5 , CaNi 6 , LaNi 5< BeCr 5 
, LaCr 5 ©AM« Zm^Tc. £tz. j^T<D^2tC«, 11© 



( 10 ) 



#SWO0O/O77266 



HfcM £ b T Of Uffl *« oJfg £ 2> o 

-r*7C**Mo, Mn, Fe, WCDV^n^lC^fc^iirfcmJitt^C^T fe. 

«3(D^^:J;0, ^*S:lllWS^t5Ca (2AK) SfeteMg (2 A 
!ftjB1IB;&£bTtt, C a £fcttMg 6 A, 7 A 



( 11 ) 



$#PfWOOO/077266 







(nm) 


(H/M) 


bcc W&&7Fir 

XRD fc°— {7 


W T IE 




51 


Ca/Mo 


5 


2.5 




m 




52 


Ca/Mn 


5 


2.5 




% 




53 


Ca/Fe 


5 


2.5 








54 


Ca/W 


5 


2.0 






m 


55 


Mg/Mo 


5 


2.5 






m 


56 


Mg/Mn 


5 


2.5 








57 


Mg/Fe 


5 


2.0 


m 






58 


Mg/W 


5 


2.5 







3££4>&< £%ffittW)\Z^^ mJ5<Dm&6A. 7 A& £tf 8 AWi(D o ^><D'pt^ 

m^*bis< \mm&°im£z*mm. mrzizmm^mmmmvm.ft^m.nizWLW-T 
mw<Dmm\z±mvtzmwx\tt<Tmm&<Dmm\z&^T^-£ti. m^m^ 
m 2 *mwv-mffim\z&n&mmm<Dm&*mmzjK?mmmx&z> 



( 12 ) 



!&fSWOOO/077266 



04 A43«fctf4 Bte, f c ct& : f-»t , ©**JS : f-Ottll**"rH"T?*a. i4A 
ttAfSttte^BUM (O+h-T h) 0 4BI4E®#* : fMfii ( W h 

) ^^tiTab^.. 

0 5 A43i73'5 B«, b c c^t©*$if©fii5:/Tt0Tfe^. 05 A 
ttASfrftfWttt (OlM h) 0 5 B teBaBttte^lHUa* (TIM h 

) ^itiTfe^. 

0 6A*<ti;6BU, h c p»f t©**f MtS^tat**. 06 A 

) 5*t@T*^ 5 
[01] 

FIG. 1 

1 

; 




( 13 ) 



#SWO00/077266 




11 



-O Q + 



10 



12 

Z 



Y 



0.1M-NaOH 0.5M-K2SO4 



( 14 ) 



&HW00O/O77266 



[0 4] 



< 

(3 



[0 5] 



[0 6] 



< 

CO 
LL 




(04>V-^) 




(o^v^-) 




(o^v^) 



GO 

CD 
u_ 



2 

LL 



CO 

CO 

g 

LL 




q$ m 
o • 





m m 

O • 



( 15 ) *t#SWO00/077266 



@|5tillB#^ PCT/JPOO/03 70 9 



a. «i^>at5^^s (SRHsmns (i po ) 

Inter C22C l/OO, COU3/00, BOlJ 20/0 2, 
H0 1M4/3 8, 8/04. C23C14/14 



Inter C22C 1/00, C01B3/00. B01 J20/0 2, 
H01M4/38. 8/04. C 2 3 C 1 4/ I 4 



B«S3M3B5fe&f* 1 926-1 996^ 
1 971-2000^ 
8*@a®^ffl»S^« 1994-200 0<£ 
B*tB3UB£r3fcfi&4!£Il 996-2000^ 



aBSi3Sc-C<SEfflUfc«^-^^-*^ *«D£#= % LfcJ8S5> 

WP I , CA, JOI S 



X 
Y 



* y — . VOL 12 NO. 4 P. 36-41 (1996) 

JP62-191402, A (H^ftfifeOimW^^t) , 21. 8.3. 1987, (21.08.8 
7),#f*if#<o4&H, ^2K£±flB^l2tT—^JiffiJmi6ff, (7r 



1-5 
6 



Taj #KH»ofc*:fciK-T?tt:*<. 



BWBMr*7lfc0 



0 1- 0 9. 00 



B^HWH? (I 3 A/J P) 



4K 



9 2 7 0 



03-3581-1101 093© 3435 



«3tPCT/ I SA/2 1 0 (MZ^— 50 C1 9 98^7J) 



( 16 ) 



4$??WO0O/O77266 



ai5UJIB»«- PCT/J POO/03 70 9 



x 

Y 



JP1-131001.A (H.#m«Mfc5^*t) , 23.5JM989, (23.05.89).!$ 
JP7-41808. A(-r^ ^**5S£tt) . 10. 2J3 . 1995. (10- 02. 95) . ftfTSS* 

JP9-S9001 , A(flE£m&i*aciS£?ao , 4, 3jj . 1997, (04. 03. 97) . m 

JP51-148634, A (SgJlX^$ft3C^«t) , 21. 12M . 1976. <21. 1Z 76) . 



1-4 
5.6 



1-6 
1-6 



satpcT/isA/aio (»2'<-5;<oas) (1998*7,3) 



( 17 ) 



<f*SWOOO/077266 



(51) Int. CI. 7 HUMS* F I 

// C 2 2 C 1/00 C 2 2 C 1/00 N 

(72)5g|>*t MSB S 

ft«SMMM-Tll#l^ ft* 

ftW#ft#filt-TBl*l* ft* 

(72)5gi|H# 

JUWaeWMMMfc-TB 1 # 1 * ft* 

«fti**5*£a 

(72)5g"3S# Jbtf ^ 

ftJWUGWfrSBtt-Tl 1 • 1 * ft* 



(ft) zomaaa* (wipo) tj:DHii{aiBsnfc4i«*xic^ 

$bm$, Mftf 184^©10I11 (Hffl«f3SffiSg4 8&<E>1 331 230 K 



